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13Clims. (C1. 2220 
Thi.ivenion=relatë -:.to" the«,art of ï making 
ma cstgsnrsauldsandhas-to»d0 more- 
açiculàrlih a ew»sandmolgprocess and 
a»ahie0r carying. outhene,;rocess ina} 
seedyneientmann.er. 5 
T ay obJeetofm»invenio is-oeffect' 
subSti} sags, thr0gh reducëd « moldg: 
cos« h}relaelage numbesof identical 
castlgs 
Ah0therob]cïs tr0vide molngmachine 
capable of eîentl«rodcg sand molds in 
làg¢«umber at:arald«.rate  andesecially a 
mahitat charaèrhi an bebuilt 
coS«whiC .rentiers çiuse economitlyç'adVa n 
tgeouS} 
Additional ob]ects oa subbrdinatechacter; 
tegeher w.ith"the noVelfeatureschacterizi 
m»entîonwilI be :ointe out«inconuncon 
Wi th} ,ensuing»deta}léd dèscrit0n  
in=theaawigswich=accomanYthis :sec i 
:uel iïdr elew0n«o:amolngma 
chie«osruted inaccordance .it thvsubect 
inventionandreresentîng;a referr ed.»embo 
mnrof; 
Fï.. 2:îs,alnieW-:of he :maChine; 
F4'g, 3is.veA!eaI.:sectlon .taken at:line3: 
of g. 2; 
Fig.« 4 .i«apërSpeti,ê  view:,.of oneof.çthe :mold 
flask  30. 
Fig..5 ia.selOnl view{faken ;at line.:of: 
 4 sho.ing thee  sçaked?_mold::fl.asks with" 
sa,fithgs:an'dmold: caçities ;, 
g 7 çis.a -perspective viëw.. soin;g, a detail« 
oçconstuct}n 
g- 8i«a sectional view .tàken .atline . 
of.'  2 
Fî 9iSa-amma ticsh0wig-i perspec 40 
rive; of.thbseveral  flid resse«cyhdërs»ad 
thbi'repecivelyassoc iated iven«membërs;.t o - 
gerber ih  {e  fldpvessue contoltves an: 
interconnectïng condits « 
g. 10 s an- enrged-repdùct fonofa pot- 45. 
tion of Fig. 3; 
Fig. 11 is;asectionaYplan 'ëw ten af ne 
 of Fig. 10; 
g« 12' {dèntical wih:.g..10ç exCept çthat 
shbw-s certai"par-tS of.themech nism='iater- 50 
natepositfOnS;. - 
Fi « 13 isasetnat.pl«v iëw»iëi, ll but 
correspoding:tóFïgï 12{asespec thé ççiti0n 
ig ' of. vrious mechncat: elen = 
F 14/fs  a.perspectfé:V iëw«ofa=part°f::th 55 

OFFICE:_ 

flask-pusher-mechanism, and illustrates certain 
features.:which otherwise would:be obscure; and 
Figs. 15-20 .inclusiVe .are a seriês of perspec- 
tive sehematic views illstrating, sequentially, 
the steps comprisig, a :single cycle:of operation, 
of the molding  machine, the-supporting struc- 
ture and. mechanical :elements not essential fo an 
adequate, exPlanation .of the .:mode ..of oPeration 
of the machine havig been.. omittedin pur- 
suance of greater, clarity. T14ese: six .views are 
intended only fo illstratë .the esserïtialprincir 
p!es of thc machine anddo not in all espects ac- 
cord precisely with., the actàl méchanismsh0wn 
in the other_views; moreover, some of £he mècha- 
] 5- nism which .fs not.essential t0 a, comPrehension 
of the principles of 'the,inventi0n .bas been omit= 
ted from theseviews in furtheranceof :simpli: 
fication. 
The.. general, aspects of.lthe' subject -nolding 
0. machine can.sàtigfact0rilybeexplained by 
erencc exclusivelyt0 Figs: l+3:and 6; but for par- 
ticularity it will be necessary; subsequently, 
refer t0the oth-er-figures. 
First; it--should be- ruade clear' that the" mold 
cavities into which, th:e.molten metal:is tobe 
poured andf0rmed in molding.sand;such as that 
commonly used in foundries; andusually tle 
patterns which form the mold-cavities are ruade 
each in two complementary  halVes,- each -capable 
of being ' withdrawn" from .the- compacted- sand 
without damage'tothe' mold., And socalted 
flasks arenecessarily employed.to, receive and 
hold the-molding sand, as  is likewise thecase 
in conventional f0undry practice= 
Atypical flask suitable' for.use with'- the. sub] ect 
machinëiS shown.ïn 'lig: 4.'arid :identifled, as .a. 
wholè, by the reference-numeral. ! - This, as.will 
be seen, fs a rectangutar.receptacle,in the form,of 
a box or frame,-with, open-top and. bottom; and 
if may be divided "bY. parti.ti0ns ! 
ber.of compartments.-- Four.such-compartments 
I  are shown  in.tlis :instance; Whetheror 
the flasks ave in,--fac,partîtioned ' t0,,form..com 
partments., anCl, if '. so,..the number of 'compart- 
ments, fs determined largely'.bY the-size'of:the ' 
parts fo be cast. Preferabl:; thëfl£sks-aremade 
of. metál,: fol'example aluminum  The compart- 
ments ! 2 'are. designed fo be:.fllled with' molding 
sand, wh,ch fs flml.y compacted- therei.» In  lig 
5 there fs :sh0wn in :transverse -:section a.:partïal 
stck comprising.,three .flaSks 10:-the. comPart- 
ments :-! 2 'of :which .baVe been.fllled 'with»molding.- 
sard in.which the moldCa«ities have«been:form-ed  
Each of the four complete mold cavities shown 
in»lig ». 5,is:!identifled,'as :a,:whol-by'.therefërence 



3 
numeral 13; and each said cavity 13 is formed 
by the juxtaposition of a lower semi-cavity 
and an upper semi-cavity 13b situated, respec- 
tively, below and above a parting surïace 
It will be apparent to those skilled in foundry 
practice that the upper flask 10 of Fig. 5 corre- 
sponds to the usual cope, while the bottommost 
flask oï the saine figure corresponds to the usual 
drag; and it will ïurther be apparent that the 
middle flask ïunctions as both cope and drag. It 
is a cope with reference to the flask immediately 
below and a drag with reïerence to the flask im- 
mediately above. For purposes oï illustration I 
bave showï in Fig. 5 a partial stack comprising 
only three flasks, but in practice a complote stack 
may comprise eight or more flasks; in such a case 
at least six flasks serve as both cope and drag, 
while the uppermost flask is effective onlY as a 
cope while the lowermost one is effective only as a 
drag. 
When cores are required the patterns are pro- 
vided with the usual cote prints and the cotes 
themselves are put in place manually belote the 
flasks are stacked by the machine. In Fig. 5 I 
have illustrated a case which requires the in- 
clusion oï a core [5 in each mold cavity. The 
gares may be ïormed, in part, by suitable pro- 
jections on the patterns and, in part, manually, 
by suitable gate-cutting tools. 
Insoïar as I have been able to ascertain, it has 
noyer beïore been proposed in foundry practice 
to make up multiple mold units in the form oï 
stacks comprising numerous fiasks, wherein the 
several fiasks, exclusive oï the top and bottom 
ones, each serve as both cope and drag; and 
inasmuch as this apparently novel procedure can 
be availed oï advantageous!y, even when per- 
formed manually, I ara claiming the involved 
process or method irrespective oï whether it 
carried out by the subject machine or manually, 
or with the aid of some other machine. 
The manual procedure consists in placing a 
fiask on a pattern board having one or more 
halï-patterns thereon in upwardly proJecting re- 
lief, sprinkling the pattern, when necessary, with 
ïacing sand or the like, filling the mold compart- 
ments with suflicient' molding sand to ïully oc- 
cupy the fiask when the sand is compacted, and 
thon impressing the other halï-pattern or pat- 
terns into the upper surïace, aïter applying to 
the upper surïace a rhin coating oï ïacing sand, 
if that be considered necessary or desirable. 
Several thus-completed mold units, each com- 
prising one fiask with its sand content and semi- 
cavities, are then stacked to anY convenient 
height, it being understood that essential gares 
are tobe provided so that the molten moral can 
be admitted at the top oï the stack. 
Each fiask II} is provided with two notches 
on each oï two opposite sides, along the lower 
edges thereoï. The purpose oï these notches is to 
accommodate certain mechanical liïting fingers 
ïorming parts oï the molding machine, as will 
later be ïully explained. 
leferring primarfly to Figs. 1-3 and 6, the sub- 
ject molding machine includes a structural 
ïramework 21} ïabricated mainly oï angle irons 
and plates arranged to provide suitable supports 
ïor all the various working parts and to maintain 
the saine in their intended spacial relation. And 
sa.id ïramework may be bolted to any suitable 
ïoundation or left uïanchored, as may be pre- 
ferred. 
Supported on the framework 20 are two hop- 
pers or bins 2[ and '22 intended to receive and 

4 
hold supplies of facing sand and molding sand, 
respectively. Said hoppers should either be large 
enough to hold sufïicient sand to keep the ma- 
chine in operation for a considerable period or 
conveyor means should be provided to replenish 
the supply, especially of the molding sand. But 
inasmuch as the volume of facing sand ordinarily 
required is small compared to the requirement 
for molding sand, it usually is practicable to 
refill the hopper 2! manually. 
As shown most clearly in Figs. 2 and 6, the 
two hoppers 2! and 22 are positioned at either 
side of the supporting framework 20; and within 
the space therebetween, but af a somewhat lower 
love1, there is a horizontal main track comprising 
two laterally spaced ,parallel rafls i4, 24. These 
rafls are affixed to and carried by the supporting 
framework, and they serve, in turn, as supports 
along which the fiasks !0 are advanced, in suc- 
cession, first to a position B between the two 
hoppers, where they are filled, one ata rime, and 
where the patterns are pressed into the sand fill- 
ings to form the semi-cavities !3a and !3b and, 
secondly, out of position B into position C and 
thence onto an auxiliary track at position D, 
this auxiliary track comprising a pair of auxi- 
llary rails 26, 26 located at the discharge end of 
the main track 24, 24 ,and normally aligned there- 
with. The auxfliary track is designed to receive 
the fiasks, one ata rime; and immediately aïter 
being deposited thereon, the fiasks are trans- 
ïerred downwardly, one ata rime, by an elevator 
which, upon rising, spreads the auxiliary rails 
26, '26 apart, thereby causing the fiask resting on 
the auxiliary track tobe deposited on the elevator 
,platform designated as 28. 
The unfilled fiasks !0, each oï which may be 
identical with that shown in Fig. 4, are stacked 
on the main track 24, 24 at position A, as best 
illustrated in Figs. 1 and 2, where the stack, as 
a whole, is designated by the reference humera1 
3{}. Each individual fiask is taken, in turn, ïrom 
the bottom oï the stack 30 and moved along the 
main track to the filling station, position B, 
whereaïter itis moved by the fiask-pusher mech- 
anism to position C on the main track, ïrom 
which latter position it is next moved to posi- 
tion D on the auxiliary track 26, 26. 
The first step in each cycle of operation con- 
sists in transïerring a fiask ïrom the bottom oï 
the stack 30 at position A, to the filling station 
at position B, which is to say, between the two 
hoppers 21 and 22. This is illustrated schemat- 
ically, but without a showing of mechanical de- 
tafls, in Figs. 15 and 16, in the former of which 
a fiask 16 is shown in its initial position on the 
main track. In Fig. 16 the saine fiask is shown 
advanced to position B, having been pushed along 
the main track by fiuid-pressure actuated means 
including a pressure cylinder 3S. Parenthetically, 
it may be noted that Figs. 15-2Ç are purely sche- 
matic and differ somewhat in mechanical detail 
from the other figures in order to simplify .the 
showing; also, various detafls have been omitted 
ïrom these figures for the s.ame reason. 

The lïasl-pusher mechanism 

The mechanism which operates te push the 
70 fiasks along the main track preïerably is moti- 
vated by compressed air or hydraulic pressure 
aud, as is shown in detail in Figs. 19-14, includes 
that portion oï the main track on which the 
stack 30 tests; and there is shown in Fig. 14 a 
7 portion oï a rail 24 .which is one of the tvo parallel 
rails constituting the main track. The stack of 



flsks 80 hs bèen  omitted from-%he sh'owingof- 
thS figure in-:order not t obscure mechanial.. 
pats:whichthë view is -intended to exhibi.ï- 
T0 fcilitafe.m-oving.th-flasks, one at 
from he bottom of çhë-stack 8 meanS.are-pr ',' 
vided or lifing4he stáckl with the exception"of  
the  bott0m. flàsk,. and.:for holding i in- elevated'- 
position throughout each .forward stroke.of=the' 

accomllih :hat end tlï.additïonal :lugs are- pro-, 
vidd.. 
It:;is:.:firtter déslçable :tt thë :lugs 50»" 5 f. and : 
S24ne«etically .to.engage-the flasks, insteadof 
5, , follWing.an arcua pth:, corresponding to that 
of.%:.ete.t6r .4 and:in ortier fo cause them fo 
somové;i.is..necessry oto restrain the slide.bars 
ScagIngt horizontl movement until they bave 

flask=pushr mechanism.: Said means comprises flrst:bëen:elévatedto.such'an extent that the lugs 
two shafs :35« 3 located=at either side.of:tlïe lO:-are.in .posii0n-.to propel the flasks. This is 
stack :and extending .pàrallel- to the main. track.: complished bymeans of two vertical guide pins 54  
Tlïèse shafts are equippedeachwith two later«lly: wlïich:are slidbly_.fltted in openings in the cross- 
projecting.creScentlike:flngers3.the distal:ends:, bar«49]'and::anclïored attheir-lower - ends to a 
of which - are:positioned :to enter the notcheS.:!, cr0sshèàd': 55: the: ends of  which are slidably 
formed in:tlïesides of é .flasks; as most clealF=- 15: m0uned, on:tv«o .bars 5: forming parts of thè 
shown -in :Fig:: 4«: Normally, the flngers 3 are machïnè:frame«. The:crosshead 55 has ears 
clear of' the :flàsks, but when the shafts 35 :are a$itstwo:ends :»«lïiClï are adapted fo be engaged 
rotatêd, asindicated by:an arrowinFig:14; they :: bF,ltCh=h0oks 5 2ocated at eitlïer.end thereof 
enter:the .notches. ! of "the flask immediately an:d, piïotallyconneCted to the bars 5. The two 
above the bottom ..one,. and then, upon further: 20_latch hookS::STarebiaed .toward 4atching posi-- 
rotation of thèse shaft-in the saine direction/:, tïon by spr.irgg 8>and at the outset of each cycle 
proceedto lift the entire/stack, except te b0ttom. of::the:lasl»pushër mèclïanism-they are engaged 
flask thereof. Each of the -twoshafts 35 is ,pro wltlïthe,:m'OSshead SS:so that the latter is.posi- 

vided with a bevel gear.3 which is meshed:.with 
a companion bevel gear_. 38 secured to a:.cross« 
shaft 39 ::journaled. in brackets 40. Two lever. 
arms 41 secured fo thecross-shafts 39 are pivotal- 
ly connected af their distal ends to the  upper 
ends of a pair of links 42 the lower ends of which. 
are pivotally connected to a member43, referred: 0 
to herein as an elevator. The-latter is  a -rec- 
tangular frame comprising two elongate side  
members 44/44 (seeFigs. 6, 10, 12 and-14) and- 
two cross members af either end which serve .fo  

tively :ïésträined against..f0rward movement. It 
will be.lëai'.:tlïaïf.the-elevator is actuated while 
tlïe cosslïead;55 ;remains anchored, the slide bars 
4çv¢ill :risèrwith:.the elevator but cannot more 
lengthwise .'bécause of their attachment fo the- 
cosshad-througlï:the guide-pins 54. 
A  pistonrod .6 having a: piston (hOt shown) 
operates wi.thin thè bore Of the cylinder 3 Where= 
in it is reciprocable in response fo compressed 
or 'other' fluid.-pressure admitted thereto; and 
this:giSon-rod ïg b0red axially at ifs outer end fo 

rie togetlïer OEe side.members 44. Each of tlïese. 35reCve.:a..,,plunger. r0d 1,. and is provided with 
side membersxis pivotally connected near Its wo -a length-se:slot. 6ç(Fig. 14) into which extends 
ends, respecti9ely, to idêntical links-46; 4; whieh  «.pin.63.tachèd'to tlïe.plunger rod. This plung- 

are, in turn, pivotally connected fo the frame:of - 
the maclïine: By :reason- of being mounted: 
the fourlinks 5, theelevator 43-is adapted-to.: 4O 
be moved bodily-along:.parallel arcuate  pathsï. 
each having a radïus equal te the distance be- 
tween the .pivotal centersof each link. At 
outset of each cycle:the .elevator 43 is=in. 
pressed position from-.which it moves.up.wardly)45 
and horizontally-along.-its arcuate paths/ The: 
vertical component alone performs a useful ,pur.  
pose, the lïorizontal comportent being wholly :in... 
cidental and a result of the most expediènt way_: 
of propelling the elevator. 50 
Superimposed upon-the elevator sidemembérS 
4, 44 are two paralter slide bars 48, 48: Thèse 
are tied-£ogether.at their-rear.ends by a crossbar 
9-and, as viewed-:in- Fig. 6, are. offset _laterall¥.. 
from .the.respectively associated .main track .railsï 55 
2 Eaclï o- said,.slide-bars.48 carries three up- 
wardly projecting lugs .5.  ! -and 2, and.when 
the. slide bars are lifted..by.the elevater 43 the 
aforementioned: lugs-are caused fo. extend, ab0ve  
the top surfaces of the-rails 24; and each is there - eo 
byposiioned at .the, rear. of a flask on, the main-. 
track; assuming, of course,..that there are,three 
flasks on- the.main-track,..which ordinarily is 4he  
case. And when the. slide .bars: and .their.:lugs« 
bave thus beenlifted, theY are movablelengthwise e5 
of the-main track:to propet the flasks :therealong 
The lugs Oengage the.flask.at position:.A which 
is af thebottom ofçthe'stack 3; the lugs..St en-- 
gage- the immediately :preceding. flask, which is' 
at position B; and. the -lugs-52 engage-£he:second: 7o 
precedingflask.,which ig at pOsitiOn C. Obviously, 
aK.tlïe/flask could:-:be'moved :bY thesinglepai-r: 
of :lugs:; by' causing: tlïe:rearmost flàskio:abut- 
the next ïn, line, etc:; ;howeer, it-is:desirable:tO': 
bave he'flasksspaced" apart on the trck,.and.o: 

er :rod:: i' :is reciproctble lengthwise relatively to 
the,«piton:rod'O ..t0 a .limited extent, as deter- 
mined:-bthelength! oftheslot 2 which limits 
thê:ti;aVel-o tlïe pin:fl. When the piston rod 50- 
is.in:.retracted :position- (see Fig. 14) if can be- 
movedf0rwardly fo .the extent permitted by the 
slot .E2 and.pin:3 wltout actuating the plunger 
rode'fil; bu thereafter-the plunger:rod and cross= 
head.:55 »more forwardly with the piston rod 
anït Car.ry iththmthe crossbar  and slide bar 
48i thereby advancing the flasks along the main 
track:: Bùt before:these several parts can be 
moved,!iV is:necessary fo retract the latch hooks 
5] t0 release the crosshead 55 therefrom; and that 
is accomplishedby means of another crossbar 65 
which!:is:çdri,en f61w¢ardly:bY the piston rod. 
toward'the crosshead 55 duringthe initial portion 
ofeach forward 'stoke .of sald piston rod. The 
two:ends.of the:crossbar 6 are roundèd,as shown, 
and areadapted'toengagethe latch hooks 5] and 
cam the..same-outwardly, thereby, unlatching the 
crosshead 55. This enables the said crosshead 
to:be ïnoved fowardly.by the plunger rod 6 when 
the:pin :5:isengagedby:therear end of the slot 
8.and is. thèreby»dïiven byçthe piston rod 8. 
rëre-it nofor«4he-oEact'that the crosshead 5is 
latched duringthe ascentof tlïeelevator 43, the 
slidebars 48.:which.ïrest on'.the side members .44' 
of :tlïe/elevator: 43 would be .carried forward, as 
wel] as upvardl;, by::theelevator: 
Upt0«thïs pointif has merely been stated«with- 
out explnation«- that the"elevator 4 is lifted 
andçrotated-: about 4fs supporting links 6 at the- 
outset::of:each:cycle:of oeoEtion of the flask- 
pUsher,:.mechanism.. It .is :now in .ortier to -point 
ouî<that. actUation-:of 'the' elevator 'i effected 
açpair:'of :upstanding dOgs " 6 which ° are- piv-. 
otally:.connected,at , 6Tto the two arms; respec - 



tively, of a t-shaped yoke 68, which is connected 
te the piston rod 6{} and te the crossbar 66. This 
yoke serves both as a support for the dogs 66 and 
as a means for holding the-crossbar {}5 perpendi- 
cularly to the piston rod {}{}. The upper ends 
of the two dogs engage the elevator crossbar 45 
and, as they are moved forwardly with the pis- 
ton rod 6}, they push the elevator in a direction 
which is effective to cause it to rotate upwardly 
about its supporting links 46. This occurs while 
the crosshead 55 remains latched. When the 
elevator bas reached its uppermost position, 
wherein the links 4S are over center vertically, 
itis held against further movement by suitable 
stops, and thereupon the dogs {}6 are cammed 
downwardly by the crossbar. 4-3, due to the addi-. 
tional pressure resulting from the positive stop- 
page of the e!evator, and are, consequently, 
disengaged from said crossbar 45 so that they are 
free to move forward with the piston rod 6}. The 
entire stroke of said piston rod comprises the 
initial movement necessary to raise the elevator 
plus the additional movement required to trans- 
fer the fiasks from one position to the next. 
The above-described upward movement of 
the elevator 43 effects rotation of the cross-shaft 
4{} by virtue of the links 4- and lever arms 41, 
and thus causes rotation of the shafts 5, 5 
which curry the flask-lifting flners 6. I-Ience, 
the bottom flask is relieved of the weight of the 
over]ying flasks belote the commencement of its 
movement toward position B. 
When one of the above-described flask-pushing 
operations bas been completed,an umîlled flask 
is, resultantly, in position for filling with sand 
and, theïeafter, to receive the pattern impres- 
sions which forrn the cavities I; and the flask- 
pusher mechanism is then ready tobe retracted 
in preparation for the next flask-advancing step. 
This retractim is accompïished by admitting 
fluid pressure to the cyïinder $3, at the end op- 
posite to that at which it was previously admit- 
ted, while at the saine rime re!easing the 
previously applied oppositely directed pressure. 
Upon approaching the end of each forward 
stroke, the crosshead 5 .encounters two addi- 
tional latch hooks {}, ]}, which are pivoted to 
the bar 6 at ! and provided with springs  
which bias their free ends towards said cross- 
head. The free end portion of each said latch 
hook ? is notched, us at , to receive one of 
the eaïs 5a at either end of the crosshead 5, 
being thus effective to restrain said crosshead 
against further movement in either direction. 
It wfll be apparent that with the crosshead 55 so 
latched the slide bars 41] cannot be moved length- 
wise but are free to move downwardly when per- 
mitted to do so by the subsequent descent of the 
elevator 48. 
The flrst incident in the retraction of the flask- 
pusher mechanism consists in lowering the eleva- 
tor 4, which, of course, is accompanied by a low- 
ering of the slide bars 45 with their lugs --5, 
which latter must descend vertically so as hot 
to retract the flasks on the main track and thus 
displace the one which is in position for fflling. 
The provision for lowering the elevator comprises 
two Z-shaped brackets ]4, ]4, each attached to 
one of the elevator side members 44 and extend- 
ing horizontaïly therefrom, as shown most clear- 
ïy in Fig. 14. To each bracket  is attached a 
spring wire latch , located in the path of a 
latch bar ]{} which is anchored to the crossbar 
65 and inovable therewith. As the crossbar {}5 
moves forwardly its position is immediately be- 

hind the crosshead 66, and the latch bar 16; mov- 
ing with said cressbar, rides over the top of the 
latch 15 and depresses the saine, until, ai length, 
it passes beyond the free end of said latch and 
5 lows the latter to spring up. Now it will be ap- 
parent that when the crossbar {}5 and latch bar 
16 are retracted, the latter will engage the end 
of the latch 15 and push the saine in the direc- 
tion fo cause the elevator 4 to be restored to 
10 its down position. The slide bars 4 having thus 
been lowered, are then ready tobe retracted 
lengthwise to their starting position. But it will 
be remembered that the crosshead 55 is 
chored by the latch hooks 1{} and cannot be 
15 moved unless and until itis first uniatched; and 
that is accomplished by the crossbar {}5 in the 
following manner. At the completion of each 
forward stroke the two ends of the crossbar {}5 
are seated in complementary recesses or depres- 
20 sions  formed in the latch hooks ; these 
recesses enable the latch hooks to latchingly en- 
gage the ends of the crosshead 5. But immedi- 
ately to the rear of each recess  is a protuber- 
ant cam surface 16 which is engaged by the 
25 contiguous end of the crossbar {}, us the lutter 
moves rearwardly, thus causing the latch hooks 
1{} to be forced outwardly to a suïcient extent 
to disengage the crosshead 55. Belote the cross- 
bar {}5 bas moved rearwardly fur enough to al- 
0 low the latch hooks 1 to return to their nor- 
mal positions, the crosshead 55 is suïciently dis- 
placed toward the rear so that the ears 5a are 
out of the paths of the notches ], and thus 
parts driven by the piston rod {}} are free to 
5 return .to their starting points. 
The dogs {}6 may conveniently be ruade of 
folded sheet metal, as shown in Fig. 14, thus 
affording, in each instance, between the two 
sides of the dog a space 66a through which nïay 
40 be passed the end of un upstanding pin 8 which 
serves us a stop for limiting the upward move- 
ment of the dog. Each said pin is secured to the 
crossbar 65 and is suitably bent at its upper end 
to cooperate with its associated dog. Near the 
5 end of each retractive stroke of the piston rod 69 
the two dogs 66 engage the crossbars 4 and are 
cammed down thereby and thus conditioned to 
pass to the rear of said crossbar, to the pos.ition 
depicted in Fig. 14. 
50 
The mechanism ]or 1ïlling he 1asks with molging 
sang ancI applying the ]acing sang 
In the schematic view, Fig. 16, a flask } is 
shown at the filling station, position B, resting 
55 on the main truck between the two hoppers 2 
and . Disposed below said flask and normally 
ata lower elevation than the tracks (see Figs. 
3, 6, 10, 12 and 16) is a rectangular bottom plate 
6 which is adapted to be lifted into contact with 
6 the bottom of the fiask to form lower closures for 
the mold cavities i, so that loose sand can be 
retained therein, ihe mechanism for lifting the 
bottom plate {}6 into contact with the bottom of 
the fiask comprises a piston reciprocable within 
65 a pressure cylinder {}6 and connected to a piston 
rod {}, which in turn is connected to a cross- 
piece {}{} interconnecting the lower ends of the 
two vertical arms of a pair of identical bellcranks 
{}6, {}, which are fulcrumed on a shaft 6} jour- 
70 naled in a pair of bearing blocks  , 61, supported 
on a platform , which lutter also serres us 
mounting £or various other parts of the machine. 
As best depicted in Figs. 3, 10 and 12, the bottom 
plate {}5 is fixedly mounted on a vertical tubular 
75 post $, which is slidably telescoped within the 



bore of a cylindrical:-tube,, 94: hermshon :us- 
pended from theplatform:92.-.Thetube 94, s.eres 
only as a guide for..the post: 93; and £hus:as a 
means for maintaining. £he: bottom« plate: 85_-in 
horizontal alignment, so .that it ,vill. bear. evvenly 
against the bottom .of theflask :w.hile: the ]ater 
continues .to be.supported.on.:the..:main'/track. 
As will be evident when fluid pessurê i apptied 
to the lefthand end of.the cy.lindr 8$,«as .viewed 
in Figs. 3, 10 and :12,.the.bellcranksï89..vàll be. 
rotated by. the piston rod' 87_ in. the. direction .to 
elevate the bottom plate. 8,. together With the 
tubular post .3... But the movement, of. the.bll- 

ç,imflar,,to.hak:emploed -for. applying.the facing 
ïsand. ,--«sand oneyor it} in..the form  of a 
:oe2ctngular, : bottomless, : open.top  r.eceptacle, 
-:haing. partitions |  dividing it into £hree sand- 
:,ec2Jing chambers ,/S, is-normally-disposed 
.ithir,the.:lower. portion.of the hopper22 under- 
ïneathça-:Ive plate |-@ .which functions as a 
=alsebo.ttom for?the: .hopper. This valve plate 
,|j,exends:through:.as!ot-in one wall of the 
.hopprand is retractable-therethrough by means 
pressure :cylinder  | | having a piston- rod | |2 
-]the.outer end o :which :is connected to said valve 
»,plate:=through«theççmedium of a connecting rod 

cranks is designedly,,so, limited:that:,the:bttom i |.. :.Itwfll:be:appaent that the valve plate ||O 
plate 8  wfll rise only to.the, extent= above: indi-: " 5is.,withdrwable-Iro m: the hopper and returnable 
caïd. :-o:s: normal; position :hrough energization- of 
The halî-patterns hich. are to' rm the,.semi- : :the:-cylinder  I  ;;:nd it-wilt fther be apparent 
cavities  3b (see g. 5) in. :the bottom :of .the -:hathe said:alve:ptato is retracted the cham- 
sand flllings .are:secured ,:the =top:sace, ef :bersçeSof/:£heconeyo. arefllled with molding 
the bottom p!ate. 8. :Before the:fls compt-e20sand'ffrthehoPper. 
men 2 are filled,with molding-sand'it .usuàlly :The:sand coneyor "t]isattached :the end of 
is degrable to coatthepsurface of-the b0tm :ne;leg:.of.a_-shaped:rnember   connecd 
plate  and the.halfpattes-thereon with fac- %hroh:a e£n  nd= to.,  pisn in a: pressure 
ing sand or eqzfivalent powder-so .that they will .etder  ;:sho: ,:Fig. 2. The cylder   
not adhere  the molding sand. This is:, ccom-:,ZSs singleactg,:which:is to say that it is effective 
plished bY means ofa sifter-95comp'ising a--rec- ::ozo:retract- the:sand conveyor  back into 
tangular receptacle having-screen-wi-re.bottom, tha:hoPp.er 22. Outward.movement-oï the sand 
as clearIy shown in Fig. 16. The sfter :«  -nor- .coneyr: to.delier ,the/sand to the waiting-flask 
mally is located-thin :the botm«portion of s:effecd:.by.a:double.acting: presse.cYlinder 
the hopper-2 whicE h01ds the .facing-sand»ando0 1 l.,as presently:fll,be _ruade clear. 
is situated undeeath-a valve plate:6-(see g. -SoEtuted_.immedia£ely- below -and - forming :a 
6) ïorming a ïals bottom-for said-,hopçer. The :bottom/closure for the-sand conveyor 6is.aside 
sifter is connected -to one-endoî'a -pusher,- rod : pla£e ,18. :Th covers the:,bo,ttom.of the.hopper 
 whose other end is attached,, through a fitting 22nd::extends/outwardly therefrom (see-g. 6) 
3, to the outor, end of apistonrod/9 wh;ch, in5.f, through:a :slot/in the-housing wall, and  con- 
turn, extends into the ore of a pressure cylinder nected thmUgk a :fiting    to the dtal end of 
9 and is equippedtherein .with;a:piston,(no (a.:pls£.on ,rod 2.(Eig. 2) having a.pn (not 
shown). -Admission of fluid  pressure to. one  shon) dispoeed . ïthe: pressée cylder  . 
end of the cylinder 9 wfll,.0bvious!y,:cause the This:pressure .cytinder : ,located dectly under 
sifter 9 to be ejected from 'the hopper:2; con-40-the :hoPper/22:4n  ver£ical :alignent with the 
versely, admission of:fluid pressure' to :the ther  clder    . It is::not, shown  the plan view 

end of the cylinder iO| wfll. cause.the sifter:eg 
to be retracted. 
The valve plate $ extends, thro,ugh..a.s!ot in 
the hppper wall and-.is ,wthdrawïble. there-. 
through to permit- a 'charge Of faCing sarid to'.fll 
into the sifter, and to' that-erid.it.-is. a£tached, to 
a connecting rod |O- Which in turn.is.conneCted 
to one end of a piston r0d.:|. (F:ig/:6):hair!g.a 
piston (not shown) recipro.cable:.in..a,,pressure 
cytinder | 9.  The piston in_thisclinder is. actu- 
able by fluid pressurè.in, bo£hjirections,.andac- 
cordingly is operativel tomoe_he válvePlate,9$ 
in both directions. 
To make an application of-ïfacing«sançl, 
cylinder | 04 is energized to .retract the valve.plate 
96, thereby charging the sifter; andimmediately 
thereafter said valve plate is r.eturned..to lts shut- 

, :_(Fig.: 2) : ,and. should ::not- be confused with the 
ç. cylinders : | | |. and  | { . :Also  connected to. the 
:distal endoï the connecting rod |29 is a vertically 
45.:extending:arm ,|2 | Asee: lig:6) adapted ,to bear 
; agains.:the:bridgetpor,tion ||a of .the IJ-shaped 
.member: |:|  one ïe :of:,which- constitutes h,pis- 
:-ton rod operating'in the, cytinder |! . 
t OEt.should be apparent now. :that when:the piston 
50 in the cylinder | |] is actuated so_as £o more its 
piston rod |28 fo the leït, as viewed in Fig. 6, 
the si;de--plate ||$ .wilt-be ,moved in the saine 
:.direction» so..that if overties the .flask-.| 8 at posi- 
: .tion.B. , And it Will further be evident_ that the 
55. pressure, exertèdbthe,-arm |2 | -against the. J- 
_shaped member il .will effect a simultaneousout- 
. .ward.movement oï the,.sard conveyor 18, so that 
.£he latter.,is, positionéd directly, over said flask, 

off position.by .energizing,the.cy]inder i{}4, in the ,.as, most, ctearty.,oEepicted .in - Fig. 17..The, sand 
opposite manner. ThereuPon,.. the,, ylinder .| O |. 60 conveyor,, retains: its-,load of sand momentarily 
is energized to eject.the, sifter from,thehopper to ,..because .of, the,undel'lying slide plate | |; ,but as 
a position overlying £he,flask. Then;ïf need,be, -soonas the: sand conveyor.is in position.properly 
an electrical vibrator ,is,.nergized, in:, order ,to ,.fo discharge,Ats,,load,-the cylinder. || .is. ener- 
shake the sifter,..or, the.whole.-machine,,-vhereby «gized :in the .opposite. di.rection, thereby causing 
fo agitate the facing sandand,thus cause'oEt-to 65ç.the-,slide-plate to-be .retracted to the position in 
sift through the .screen.onto -the.bottom:Plate,8$ ..-which.it-is shown .inFig.6. Thus, theload of 
and the half-patterns- thereon..When.- the-]2ask .-.sand.in the conveyor..is .dumped into the afore- 
has thereafter been.,fllled-with :mòldi.ng sand,, it ,. mentioned flask, ,whereupon.said-conveyor is 
usually is necessary,to:applya-:.coating:-of .facing . tracted ,into the ,hopper.by the cylinder. | 6. 
sand fo the top surface of-the meldig:sand,-and ï0 . Diectly-above .the flask .| O. at position B there 
that is accomplished ,in;the«manner:previously .is, situated a rectangular-.metal plate 125 having 
described, a large rectanguiar, opening-in xegistration.with 
Following the first applicatiom-of«ifaing.'sad, ..:the-interior ,of: the:flask - and: throughwhich the 
the flask -is ,fllled:with.moldigz-sandzgrom:the ..molding.,:sand »passes-upon ,descending .from the 
hopper 22 ; and: that-.is :accomplished by;.means  75»sand :con-vcyor:,into the flask,  This.plat .|25 is 



Il 
comparable in appearance to a fiat picture frame 
comprising four interconnected rectilinear sides. 
One of the sides, identified by reference numeral 
t25«, is a rectangular bar of much greater thick- 
ness than the other three sides and is disposed 
in contraposition to the sand conveyor t06, being 
thus operative as an abutment for limiting the 
travel of the sand conveyor. The two sides of the 
plate  25 which extend parallel to the direction of 
travel of the sand conveyor are provided with 
upstanding flanges 25b (not shown in the sche- 
matic views, Figs. 15-20) spaced apart sufliciently 
to receive the sand conveyor between them (see 
Figs. 3, 10 and 12). The function of the plate 
is that of a spacer, and its purpose is to provide 
for deposition and retention of enough molding 
sand in the flask so that whn the loose sand is 
compressed it will tightly flll the flask fiush with 
the top and bottom edges thereof. ït will be 
observed that the sand conveyor rides on the 
upper surface of the spacer plate 25 which is 
positioned above the top of the flask a distance 
that is equal to the thickness of the plate. Wher 
the sand conveyor is retracted, after dumping its 
load, it scrapes all the surplus sand back into the 
hopper; that is to say, it retracts all the molding 
sand above the top surface of the spacer plate 
But that leaves a quantity of sand within the 
large rectangular opening of said plate standing 
above the top level of the flask, and it is that 
quantity, plus the amount displaced by the top 
half-patterns in forming the semi-cavities 
which supplements the bulk of loose sand within 
the fiask to such an extent that the compacted 
sand fllls the fiask tightly enough so that it will 
stay in place without subjacent support. 
The spacer plate 25 is supported on a strap 
iron yoke 26 (FEE. 6) which includes a bridge 
member 27 interconnecting two depending legs 
t28, 28, the lower extremities of which are con- 
nected respectively to horizontal arms 29, 
which, in turn, are connected to or integral with 
two upwardly extending outer arms 30, t30 the 
upper ends of which are attached to the said 
spacer plate. The aforementioned bridge member 
27 extends across and is secured to a fiange 
forming the upper terminus of a vertical piston 
rod 32 which extends downwardiy into the bore 
of a pressure cylinder 33 where it is connected 
to a piston (not shown). 
The cavity-]orming operaion 
When the fiask at position B bas been fllled 
with molding sand and a coating of facing sand 
bas been sprinkled on the top surface of the 
molding sand, in the manner previously describ- 
ed, the sand fdling is ready to receive the pat- 
terri impressions which constitute the mold cav- 
ities. As previously stated, the half-pattern or 
patterns which form the semi-cavities t3b (Fig. 
5) in the under side of the sand fiillings are 
secured to the top surface of the bottom plate 85; 
and since these project up into the flask at the 
outset, the under side impressions are, perforce, 
formed loosely when the molding sand is dumped 
into the flask. The complementary half-pattern 
or patterns, as thease may be, are secured to 
the under surface of a platen [35 in the form of 
a rectangular metal plate, suspended from and 
firmly secured to a pair of supporting bars 
[36 which may be secured ai their ends to the 
two hoppers 2! and 22, respectively. 
For the purpose of pressing the upper half- 
patterns into the sand fllling, fluid pressure is ad- 
mitted to the cylinder t33, thereby causing the 

12 
piston rod 32 to fise and engage the bottom sur- 
face of the bottom plate 85 and then move said 
bottom plate upwardly, together with the flask 
and its sand fllling. The upward movement of 
5 the piston rod ! 32 is sufficient to elevate the upper 
surface of the flask fo the levei of the under 
surface of the platen 35, thus causing the sand 
filling to be pressed clown fiush with the top of the 
fiask, while at the same rime being kept fiush 
10 with the bottom of the flask by the bottom plate 
55. Enough pressure is thus brought to bear 
against the sand filling to compact it firmly 
throughout the flask and into intimate contact 
with all exposed surfaces of the patterns. 
1 As the piston 2 ascends, it carries with it the 
yoke t26, thereby elevating the spacer plate 
whose rectangular opening is large enough fo ad- 
mit the platen 35. Upon completion of the 
pressing operation, flUid pressure in the cylinder 
O 3 is released whereupon the piston 32 de- 
scends, and with it the bottom plate 85, the flask 
 and the spacer plate 25. Pressure in the 
cylinder 86 is then reversed to actuate the bell- 
cranks 89 in the direction to lower the bottom 
 plate 85 to a level below the bottom of the flask, 
thus freeing the fiask so that it can be moved 
along the.main track without disturbing the sand 
filling therein. 
As depicted in Fig. 19, the filled flask is moved 
8{} along the main track to position C thereon in 
response fo the succeeding operation of the flask- 
pusher mechanism which, as belote, places a fresh 
fiask at position B in readiness for lling. 
8 Stacing the filed flashs 
Assuming the presence of a fllled flask on the 
main track at position C, as per Fig. 19, the next 
succeeding operation of the fiask-pusher mecha- 
nism wfll result in transference of said fiask onto 
4{} the auxiliary track comprising the auxiliary rails 
i6, 2. These latter are identical t-shaped bars, 
as shown most cleariy in the schematic views, 
Figs. 15-20, having downwardly sloping parallel 
arms which are pivotally connected ai their lower 
5 ends to the brackets t2 secured to the frame 
structure. Normally, the horizontal portions of 
the two auxiliary rails are so spaced as to under- 
lie the flask and provide supports therefor, as 
5o exemplifled in Fig. 20. 
The previously-mentioned elevator platform 
is disposed centrally of and below the two aux- 
iliary rails 26, 26; and when in its lowermost posi- 
tion, as shown in Fig. 3, it is ai a sufliciently low 
level, relatively fo the auxiliary rails, so that a 
55 stack 3 (see Fig. 1) comprising several fdled 
fiasks resting on this platform may be contained 
in the intervening space. The platform 28 is 
secured to the upper end of a plunger or piston 
rod 38 which extends downwardiy into the bore 
6O of a pressure cylinder 35. This platform can, 
therefore, be elevated by admitting fluid pressure 
fo said cylinder and, conversely, lowered by re- 
ieasing the pressure therefrom. 
As soon as a fllled flask bas been tansferred 
65 to the auxiliary track, the elevator platform 28 
is moved upwardly, together with whatever flask 
may already be positioned thereon; the platform, 
or the uppermost flask thereon, then engages the 
sloping arms of the two auxfliary rails i6,.26 and 
7O spreads said rails apart so that the flask resting 
thereon drops clown, either onto the Platform or 
onto the top one of the stack of flasks- previously 
deposited thereon. 
In most cases it is desirable to include a rec- 
TO. tangular board or metal plate 2 at the bottom 



. of each stack of.«fiasksl./atoive:Su.pporo=he =.aid is.:thus:,operative ,by.,thepiston " 
snd fillings ,therein/afld@tha  en meansre .trafer:saidlowermosboard».tO.the.rrige/..as 
. proded,-as.-a:.prb:Ofthe mache,=fo plcg .æpreviously: described. 
such board, or-plat.on:;the;,plf0m:8-Pirto .-Theïcylifiders 14T..and: '18oE..ersuppord=bF-a 
the itiationof. eabh::stk.  Suh;meanscom- , 5 . pltfozm    . formin: an .-zal -pa-t ,of :e 
prises a carriae: [43 (-see«.Figs.: t517 .nd[:0): in ...machin.. ame,.,and:,the)cariae:l3As.slidab!y 
-the-form of an el0ngate êCtangUlar=mët£1 fwame .mcuntedo the 40p:suçface of:id:.tfozm. 
comprisg  two .parallel, :larlly-:saced :Side ' " The veicallyadablesand hopp 
bars  ,   , 4nerconneted:-at:.0ne end :by.-a 
rie-bar I.which: is ::cOnnëCted,.cet»al.]y:.tc«.a::O . Et: is»:preferable'.so.  constct- the, prescrit 
 piston vod ,:,having.::a-:ist0n :çot shown) :molng:machine that it :an be ruade to accom- 
-reciprocable-in .presse».cli.nder .L:.he aid :modate :riais of/different dept," coormably 
. carriage 4 .beg reciprocabletengthwise«-by to the dimensions of the:castis'o ,be.made. 
said cylinder, piSton.and:pîOn:vOd. =:BF so doing,-the ,quantity- of_.mdg::sand.Te- 
:The carriàge  $ .is 20Ched  at..,.elevtion .15 :qred: willbe lited...£o--an approximate,.mi- 
jst above the .top:Sf .the plgoEo 2$.hen: the ::mm th :-,corresponng crease. themm- 
'..latter- is at its loWemoSt:evel, ,whCefÙre¤:iis :be:ef: flaSks in:each: stack--when :the height of 
.: capable, of sling:oer.«the £p=:bçhplatfrm; ,he..castings.permits of.the:e:of shallow ,flash. 
, and. it is aligned withheï'space ;between : wo :d :it-my. fther be.desable:.-to:;proide for 
.parallel cleats  2, 2 attahéd:h.£op, of.:£he .20 :the)use:0f snd:,coneyors t 6: of .vrious ept, 
. platform and proj ecting:pwdly'.:therèfro to each,.selectedç Vne" being proportioned:.to-.hold a 
the saine level.as the tOps 0f:the "sidê:bars'&:or qaati£F ofmolng sdequal towhat isneeded 
slighfly lower. e two side bars I 2ê.:saced :, fill:-:the-.fisk.in., ech:specific.csneither 
. to .pass between the clCts  2. ,-less -nord subStantiully, more. -. Coequently,. I 
.'A. bar 8 extendingtansversely of«he .side..25/prefer, to.constrc the molng: sand:hopr 22 
. bars. and overlying: th6 se:is:.Weldèd or Oher- in: themanner.:illustrated:-:,Fig. 7. Therein 
.-wise secred theretoand:unctions«-as:a abut- ::the ,bot plate«2.-.asly-movable::er- 
.ment to ensure tha'when  :boad" 2has :bn .£ically between wo--vertical side .plates L$, $ 
:placèd on the cariagd  --it illmë:positiely -independently of: he. mai p. of. heïopper, 
with said carriage :.o): its ç destination ::.atop .the  30 :. and: the latter: also is: booely, movable-: vertically 
" cleats   on the plf0rm 2 $. -relatiVely. to.he bottom :plate 2.. The maia part 

 A board 128 is. shown:in: each-o the s'chematic 
 views, Figs. 15:20ïincltsive. In éach«bf Fgs. 
15-17 said board isshown posîoned:at:one side 
0f the carriage I,..in reaess to:bemoved onto : 
the.carriage at-a.,peiti0n4mmëditelyahead 0f 
the. bar  0.  in g. 12.it S.sho: on'-.thecar - 
. riage. In ig: 13:if is-Sh0wn till:in::thcarriage, 
but. shifted-by the carrigè.:tó' apeSiion everlying 
: the elevator pltform:$. 40 
-A dog    secued-to afidproectingupwardly 
from the ïront of:the-wo sidè:bar 4:,seves to 
"engage the a acent %etç0m  êd-ge of the::stgck:    
when the carriage 13is:mevë orwdly, andqs 

: of.:the- hopper-]s, drilled and «tapped ..,to receive 
: capscrews : 9=which extend through =ertical. slots 
 !  and serve.-to -secure the -hopper-.at: any-eleva- 
5 .:tion .to-,which :lt :may be adjusted,:within=the 
-limits .detërmined. bythe:.slo£s  | $. " The:h¢ight 
of the opening 2, which is designed to re:cire 
the sand conveyor 00 and thevalve plate | 0, 
as shown in Fig..-6, may thus be varied to suit 
sand conveyors of various depths; and the eleva- 
tion of.-the bottom plate 2 may .at the saine 
rime be regulated so that the slide, plate / $ is 
at a level immediately above .the spacer plate 
12Band thuscapable of clearing the same. 

..thus effective-to-.pul eabhCmp¤eted¤stak:4T .. 45 ' .The fabing sand hopper 21 shod, obvioly, 
Off -the elevator pl:tform8:ohto any::.sUitkble _ be 'mounted in. a. simflar mater so that the 
table,, truck, or conveyor. çoEn=-odertffenabte %he sifter  will be at a proper level. 
carriage S fo be wawnithouTèracting 
-the newly placed .bod: r0m the:.Plform . The conSrols and seqUence o opa$ions 
"$, the.dog l ïsyieldablysring'biased'and.50 .The prescrit mache: is controlted-manually 
hinged so .that it. Will: assume:- a.hoizontkl;.pes - by means ' of thee rotary valves, t $,  $ and 
turc when brought  tdbear agast«»the:edgeof ,mounted in any convenient position, as 
the board  at the:out."bf'egch"reactive shown for example in Fig. 1. evalve $3 
movement of said earriage. is. amPlyillus- -is'provided with an operating hdle  and 
-trad in g. t9 whereinoEhe'carriagdT'maybe-55 an dicator $; the valve I$ 'with an oper- 
assed t0 bave just:sta'rted:a'-retrgctivemóve - atinghandle J and an dicator $; and the 
ment, and wherein' thdòg ' is h0rintal valve-gwith an operating handle I and an 
 posture as a-result 0f ts-contat witNthe-aoea - indicator I1. " In the schematic diagram (g. 
cent board 2. :Mafëstly,'theca'rriage"l 9) there are shownthevarious tubing coec- 
must be retracte efe the: eIeWr i raised; :60 tions between the three valves $,  and 

 and -if is -not operated-gain, after:TetCtion, 
-until a-new stck  istobe:Strtéd. 
A supply of boards'/2$:isstackedqn" a suiable 
hopper   (sec Figs. 2-arid- 8)'»whictiis :open at 
.the top to re:cire thë boards and"providedwith ,:5 
opposedinwardly prjetingslïelve:l0 on Which 
the stack of. bords -tests. '"hrizontal'st0t 1 ./ 
-is providedin OEhe wall  bf:the'hopper:ï-adjacent 
the carriage "', and « is'wïde"enogh ":'vertically 
"and long enougti h6rizonlty"'to ° pussonë'board 7O 
"only. A- .spring-pressëd- :dog  .I 8 :is : atthèd  o 
.the distal end of a piston'rod:|S9"having  piston 
 " <hot. ,shown)-Teciprocabte in  a:'pressurecYlflider 
: 0. This dogq.biased upwardlFto enguge%he 
:bacl':edge0f thé lowermst"boad in%hhupper, -.7 

10 and theirrespectivetyassociatedpressure 
cYlinders. 
The valve $ ïncludes" a-rotor 2: disposed 
in the bore of a valve body  having seventeen 
radial ports |'4 communicating with' the rotor, 
and connected exteriorly fo ./he individual tubes 
extending to the various cylinders with which 
the-valve   is associated. These comprise the 
 cylinders 33, I01, 104, III, 116, I I,', 133 and 139. 
The rotor I "/2 has a radial passageway I ]5 which 
registers sequentially with ports  4 and is con- 
 nectèd via the" axial bore  of he rotorwith an 
-inta.ka pipe    through- which  compresséd air 
"is suppliëd..:second  radïal pssageway  |.//in 
-therotor I2 is likewise ddapted  toregister se- 
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quentially with the ports 174 and connects with 
the ambient atmosphere. The passageway 
fs angularly displaced ïrom the passageway 
so that it cornes into registration with each suc- 
cessive port |74 immediately after the passage- 
way |76 has passed therebeyond. Hence, if will 
be clear that the passageway 
lieve the pressure from the several associated 
cylinders following each energization thereof. 
The saine arrangement obtains in the valve |66, 
except in that instance there are only four valve 
body ports |75. The valve |66 serves the two 
cylinders |47 and 
The valve |09 fs a four-way valve serving only 
the cylinder $8. It comprises a valve body |60 
and a rotor !6|. The valve body has an intake 
port 182, two discharge ports 183, 184 connected 
respectively to the two ends of the cylinder 86, 
and an exhaust port |85. The intake port 82 
is connected, as shown, to a branch |77« of the 
compressed air supply pipe |77, this branch ex- 
tending also to the valve |66. The rotor |8| 
has a passageway |86 which is. operative in one 
position of the rotor to connect the intake port 
|g2 with the discharge port 183 and, alternately, 
fo connect the intake port |62 with the discharge 
port | 84, being thus effective to direct compressed 
air to either end of the cylinder 86, selectively. 
A second rotor passageway |87 is operativii in 
one position, to connect the exhaust port |85 
with the discharge port 183 and, alternately, to 
connect said exhaust port with the discharge 
port |64. It will be apparent that when the rotor 
|6| fs positioned to adroit compressed air to one 
end of the cylinder 86, it fs at the sarae rime 
positioned to relieve the air pressure in the other 
end of said cylinder. 
The rotor |72 of the valve |63 fs shown in posi- 
tion to adroit air to the rear end of the cylinder 
33 which is the first step in the cycle of operation 
of the machine. This results in advancement 
of the fiask-pusher mechanism, thus transfer- 
ring an empty fiask from the bottom of the stack 
at position Ato the filling station at position B, 
while at the saine rime advancing two filled fiasks 
one of which moves onto the.auxiliary rails 26, 
26. 
Potation of the rotor |72 in the direction in- 
dicated, to the next succeeding position, admits 
compressed air to the other end of the cylinder 
33, thus retracting .the fiask-pusher mechanism. 
But meanwhfie the passageway |78 has moved 
into registration with and passedbeyond the fn'st 
port |7, and has thereby relieved the pressure 
in the rear end of the cylinder 33. 
Immediately following the retractive energiza- 
tion of the cylinder 33, and belote moving the 
rotor |72 to the third position, the four-way 
valve |89 fs operated manually to rotate the bell- 
cranks 69 in the direction to lift the-bottom 
plate 5 into contact with the bottom of the 
fiask thereabove, and said four-way valve fs left 
in that position untfl after the cylinder |33 has 
subsequently been energized. In the thh'd posi- 
tion of the valve rotor |72, air isadmitted to 
one end ofthe cylinder |4 thereby withdraw- 
mg the valve plate 98 and thus allowmg a charge 
of facing sand to gravitate into he sifter 95. 
In the fourth position, air fs admitted to the 
other end of the cylinder |04,thereby restoring 
the valve plate 98 toits normal position, as de- 
picted in Fig. 6. In the fifth and sixth positions, 
air fs admitted successively to alternate ends of 
the cylinder lOI, thereby causing the sifter .95 
to move out.over the fiask and,then.to be re- 

16 
tracted. While the sifter fs positioned over the 
fiask, it (or the whole machine) fs vibrated, 
either by means of an electrical or mechanical 
vibrator or manually, so that a small amount of 
5 facing sand fs sprinkled onto the bottom plate 
88 and the half-patterns thereon. 
In the seventh and eighth positions of the 
rotor |72, air fs admitted successively to the two 
ends of the cylinder I I |, thereby effecting with- 
10 drawal and retraction of the valve plate | 
which results in filling the sand conveyor |0. 
When the valve rotor 172 fs moved to the ninth 
position, air fs admitted to one end of the cylin- 
der |17, thereby causing the s]ide plate il8 to 
15 move out over the fiask at position B, and with 
it the sand conveyor | 09. In the tenth position 
of the rotor 172, air fs adînitted to the other 
end of the cylinder | |7, thereby retracting the 
slide plate ilS, but hot the sand conveyor |0. 
20 Thus, the molding sand fs discharged into the 
fiask. In the eleventh position, air fs admitted 
to the cylinder |16, thereby retracting the sand 
conveyor. 
The twelfth fo fiîteenth positions, inclusive, of 
25 the rotor |'2 are, in effect, repetitions of the 
third to the sixth positions, respectively, and 
bave like effects in that they bring about opera- 
tion of the sifter 95 and valve plate 98, thereby 
depositing a small quantity of facing sand atop 
0 the molding sand in the fiask. 
In the sixteenth position of the rotor |72, air 
fs admitted to the cylinder |3, causing the bot- 
tom plate 8 to fise and move the filled fiask 
upwardly against the platen |5, thus compact- 
5 ing the sand in the fiask. Thereupon, the four- 
way valve |86 fs again operated to rotate the 
bellcranks 89 in the direction which allows the 
bottom plate 85 to descend to its normal down 
position which it Wfll do when pressure in the 
0 cylinder |$ fs subsequently relieved. In the 
seventeenth position of the rotor |72, air fs ad- 
mitted to the cylinder |0, thereby elevating the 
platform 2 to remove a filled fiask from the aux- 
iliary tracks. The final step in the cycle of op- 
5 eration of the valve |6 results in releasing the 
pressure in the cylinder |.0 and again ener- 
gizing the cylinder , which latter fs the first 
step in the succeeding cycle. 
The valve |66 fs manipulated only when there 
50 fs occasion to position a board | on the eleva- 
tor platform . Each such occasion is, of course, 
an incidental preliminary to the inception of 
a successive stack of filled fiasks. This valve 
|66 includes a body casting |60 provided with 
55 four radial ports 176 and a rotor 190 having a 
radial intake passageway 191 communlcating 
with the bore thereof and adapted to register, 
consecutively, with ports |7 whereby to adroit 
compressed air to each of these ports in succes- 
60 sion. In addition, the.rotor |90 has an exhaust 
passageway |92 arranged to register consecu- 
tively with the ports |78 for the purPose of 
leasing pressure from the several cylinder cham- 
bers in the proper order. One revolution of the 
65 operating handle |87 brings about a complete 
cycle of operation of the two cylinders |7 and 
|60, and thereby effects transfer of a board |. 
from the bottom of the stack in the hopper | 
to the top of the elevator platform 28. 
70 While I have described what I presently re- 
gard as the preferred embodiment of my inven- 
tion, it will be evident that there are many 
possible alternatives and modifications within 
the. scope and purview of my broad inventive 
7 concept and» accordingly, the invention should 



noç be regardd as limiçed oherwiImn. 
dicaçed by the terres of the appended claires:, 
I claire: 
1. A molding macne compris ai horizontal  
track, a lingstatio.adjacentLsaioEtrack,mech - 
anism operate to advance flash along said 
track intermttently in meased steps,, each of  
which steps.is of pope ngthto:positionan-. 
filled fiask at  sid. filling,.stationt mea: at: sad: 
filling station.for depositing moldg sand.in:the, 
flask momentalily situated ther-eat, and. mea 
said filling station incluoEng au. upper' staonay. 
platen and a. veically movable.b_ottom plte.m 
compacting the sand in said: fiask aud  fbz  
pressg semi-cavities into the top and bottom 
s'faces of the sand. fiHing aud therebF, fmmihg 
cope and drag sections, of- a mold, i the . saine: 
flask. 
2. The combiuation.in-a molding macbine 
trck comprising a pair of. laterally  spaced rafls, 
a filling station adjacent said - rack» mechasm- 
operative to advance- along sad rac ,  steps of 
predetened  length a  series- of - fiasks eacb of- 
which is open.at- both top aud.bottom, each cycle 
of operaon of  said mechanism being effectiveo - 
posit-ion an empty flask  at said fitling  sçation 
bottom plate normally-located  below said  trac 
at said filling station, a- oest  mea  operative 
ft said bottom plate into contac wih  the  bot- 
tom of a fias ai said  filling stion  a  second: 
mea operative to fther lift  saidbetom - plate 
and thereby elevate, said fistr at  said .filling. sta- 
tion, said botom, plate serv  ss  a- boom- 
closure for theflask at-said.filling star.Jonc means 
at said filling station for deposiçing a mss  of 
moloEng sand in the  fiasl thereat, a. firs half-- 
pattern secured to the top-of  said  btom, plate - 
and projecting upwardly therefrom a  staçin 
platen located abovesaid trac a saidfill: 
tion and overlying the fiask  onthe .çr.ack therea, 
a second halfpattern cared  by aud. rojecçing  
downwary from said plten» saidfirst nd sec - 
ond-half-patterns being  complementarY» sai: 
second means being effective  squeeze-said mass 
of molding sand  ço compact the  saine withi its 
fiask and to Lmpress. said first ' aud  scond lfa. 
patterns to said-mass: 
3. The combiuation  in" a  moling machine, o  
a main track comprisg - pair of  ltrll 
spaced parallel rails adapted to suppôt a  sexes 
of fiasks, mechanism operative.to prepeI 
a!ong said trck intermittently, in-stps  of  pre- 
determed length, so tat each.fisk, inç is 
brought to ret at' a - given lgsati0n, abotom 
plate normally positloned: belo nd  
ately of said railsat«said fillingstaio n, saidot 
tom plate being movable upwry:from its«nor, 
mal posion to contactthe bott0m  of « a fis res. 
g on said rafls at sid filling station:andtus«-to « 
form a tempora boçtom  cloe fr saif..flas 
fld-press-e means operative  to elCv  said: 
bottom plate into contact iththe beçm of:said 
fiask, a second fld-press'e  means operatie 
further elevate said bott'om plate tgetNer:wïth 
the overlyimg-flash, a sttionarF  platen locaed 
above the top level of said.;flsandoEspo sed i 
vis-a-vis relation to sid otom: ple sid: 
platen and bottom plate beig effective, 
j otly, to compress samd: in -said..flkse said. 
bottom plate is elevated bF said. second fiuid. 
pressure mea, and-means fro  deposlting.saud 
in s aid fiask at  said.filling station-. 
4. The combationin a. moln mchime..of.: 
track comprising a-pai of laerall space  rfls 
a filling station  adjacent : said trck àdfl - 
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pushe mechanism operative-to.propel a: series of 
flsks a, lo.ng, s.aid t-rack intermittently,in steps of 
lm'.e.determined length such that the flasks on said 
track are brought successively and individually 
5 into filling position at said fllling station, said 
mechanism comprising a pah- of slide bars ex- 
tending parallel to said rails and. each located 
adjacent one of. said rai!s individually, said slide 
bars. being, positioned: at a lower level, than their 
10 respectively associated-rails and each provided 
with, at least one upwardly projecting, lug, an 
elevator supporting said slide bars and movable 
through an arcuate lath to elevate said slide bars 
to. bring:said lug or lugs into position to drivingly 
15 engage.a fiask or fiasks on said track and further 
operative  to. depress said slide bars upon coin-' 
pletion of. a single forward movement of the 
flasks along said. track, so that. said lug or lugs 
wfll.clear the fiasks, g.uiding means slidably con- 
20" nected with the slide, bars for causing the saine 
to: move. veicall: during the arcuate travel of 
the elevator, and means, operative to more said 
slide bars-forwardly leng)thwise after the same 
have been-elevated: suciently to enable said lug. 
25. orlugs: to- drivingly engage a fiask orflasks,, said 
last,mentioned means being further operative to 
retract said slide bars when the saine have been 
lowered-following completion of each forward 
step of. said mechanism. 
0: 5 The combination in a molding machine of a 
track- comprising a pair of laterally spaced, rafls, 
a filling: station along said track, and flask- 
pusher mechanism, operative to propel a series of 
flasks along said track in repetitive steps, of pre- 
5.. determined-length such that the fiasks on said 
tracl- are. brought successively and individually 
into. filling, position, at. said, filling station, said 
mechanism comprising: a pair of elongate slide 
bars: extending parallel to: said rails and each 
40» located adjacent one of said rails individually, 
- said slide bars being positioned at a lower level 
thar their respectively, associated rafls and each 
provided: with a pluralitF of upwardly projecting 
lugs, .said lugs being-soi spaced apart.-lengthwise 
5 of thedr/slide.' bars. that each is adapted to ch-iv- 
ingly engagethe-rear.edge:of a fiask, and'an ele- 
v,a01 supporting: sid slide bars and. movable. 
tln'ngh:.ar arcnateputh-to elevate said slide bars 
¢erially sflïultaneously, together with said.lugs, 
0: a.:guidestidably:conn-ected with the slide brs for 
cusing:the same.to move vertically during the 
arcuate:travel.of the elevator, latching means for 
holding the guide against, forward movement, 
arid:means operating to/unlatch the guide and 
5 to. mo_ve- said- slide bars lengthvise to advance 
said, flasks al0ng: said track, said . means, being 
fïthmî operative, to  depress said  slide bars at 
theç end:of, each-f.orward- step and then to retract 
saidslide  bars: to their starting position 
60, 6.. Tläe»combination- according:-to claire. 5 - in -- 
cludlng: an ele¢ator cornprising a pair of elongate 
sidemembers .individual: to and located beneaçh 
their, respectively/ssociated.slide bars and form- 
ingsulportsalongwhich said slide bars are-slid- 
65able; lengthwise of: said. track.,, pivoted links, sup- 
p:orting.said: side members and maintaining .the 
saine parallel t.their associated rafls while, en-. 
abling; therr[  to ascend and descend, along an 
arcuate path, thereby.' elevating and lowering - 
70' said-slide-bars, and..fiuid-pressure operated re- 
ciprocatory, means operative upon movement in- 
one:direction toliftsaid elevatortogether ith 
said-slide .bars and thereafter to move-said slide 
bars: lengthwise, and- forwardly, of. said track, 
75.. said means:-being: further opera.çive upon move-- 
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ment in the opposite direction to lower said ele- 
vator together with said slide bars and thereafter 
to retract said slide bars lengthwise fo their 
starting position. 
7. The combination according fo clafln 5 in- 5 
cluding a crossbar interconnecting said slide bars 
af one end, a crosshead located below said cross- 
bar, a vertical member secured fo said crosshead 
and slidably engaging said crossbar and effective 
fo kiep said crosshead and crossbar in vertical 10 
alignment, a pair oï latch hooks normally engag- 
ing said crosshead and effective fo prevent more- 
ment thereof lengthwise of said tracki a plunger 
rod cormected fo said crosshead and projecting 
laterally therefrom lengthwise of said track, a 15 
piston rod. telescopically connected fo said plung- 
er rod, a second crossbar actuable by said piston 
rod and extinding transversely thereof, said sec- 
ond crossbar being effective fo unlatch said 
crosshead following an initial forward movement 20 
of said piston rod, and a dog movable with said 
piston rod and normally engaging said elivator, 
said dog being effective during each initial for- 
ward movement of said piston rod fo raise said 
elevator, said second crossbar being effective fo 25 
unlatch said crosshead only after said elevator 
bas been ïully raised. 
8. The combination according fo claim 5 in- 
cluding an elevator comprising a pair of elongate 
side members individual fo and located beneath 30 
their respectively associated slide bars and ïorm- 
ing supports along which said slide bars are slid- 
able lengthwise of said track, pivoted links sup- . 
porting said side members and maintaining the 
same parallel fo their associated rafls while en- 35 
abling them fo ascend and descend along an 
arcuate path, therebF elevating and lowering said 
slide bars, fluid-pressure operated reciprocatory 
means operative upon movement in one direc- 
tion to lift said elevator together with said slide 40 
bars and thereafter to more said slide bars 
lengthwise and forwardly of said track, said 
means being further operative upon movement in 
the opposite direction fo lower said elevator fo- 
gerber with said slide bars and thereafter fo re- 45 
tract said slide bars lengthwise fo their starting 
position, a crossbar interconnecting said slide 
bars af one end, a crosshead located below said 
crossbar, a vertical member secured to said cross- " 
head and slidably engaging said crossbar and 5o 
effective fo keep said crosshead and crossbar in 
vertical alignment, a pair of latch hooks nor- 
mally engaging said crosshead and effective to 
prevent movement thereof lengthwise of said 
track, a plunger rod cormected fo said crosshead 55 
and projecting laterally therefrom lengthwise of 
said track, a piston rod telescopically connected 
to said plunger rod, a second crossbar actuatable 
by said piston rod and extending transversely 
thereof, said second crossbar being effective fo 6O 
unlatch said crosshead following an initial for- 
ward movement of said piston rod, a dog movable 
with said piston rod and normally engaging said 
elevator, said dog being effective during each 
initial forward movement of said piston rod to 65 
raise said elevator, said second crossbar being 
effective fo unlatch said crosshead only after said 
elevator bas been fully raised, and additional 
latching means operative to latch said crosshead 
in ifs ïorward position whereby fo cause said 7O 
slide bars fo descend vertically along a rectilinear 
path whfle said elevator is descending arcuately, 
said second crossbar being effective during the 
initial portion of each retractive stroke of said 
piston rod fo deactuate said additional latching 75 

means and thereby release said crosshead for re- 
traction. 
9. The combination in a molding machine of a 
horizontal track adapted at one end to support a 
stack of flasks, flask-pusher mechanism opera- 
tive.to engage the bottom flask of the stack and 
propel the saine along said track, and mecha- 
nism operative fo lift all the flasks oï said stack 
except the bottom flask, whereby fo release said 
bottom flask for free movement along said track, 
said flask-liïting mechanism comprising a pair 
of horizontal shafts located at either side of aid 
stack in a fixed position with relation fo the hori- 
zontal track, each of said shaïts having a pair of 
laterally projecting flngers operative, upon ro.ta- 
tion of said shaft, fo engage the flask immedi- 
ately above said bottom flask in a manner effec- 
tive fo lift the same together with the flasks 
thereabove, and means connected with and actu- 
ated by the flask-pusher mechanism for rotating 
said shaïts conjointly. 
10. The combination in a molding machine of 
a horizontal track adapted af one end fo sup- 
port a stack of flasks, flask-pusher mechanism 
operative fo engage the bottom flask of the stack 
and propel the saine along the track, mecha- 
nism operative fo lift the flasks of the stack 
except the bottom flask, whereby fo release said 
bottom flask for ïree movement along said track, 
said flask-lifting mechanism comprising a pair 
of shafts located at either side oï said stack, each 
of said shafts having a pair of laterally project- 
ing flngers operative, upon rotation of said shaït, 
to engage, the flask immediately above the bot- 
tom flask in a mariner effective to lift the same 
together with the flasks thereabove, means for 
rotating said shaïts conjointly including a cross 
shaft drivingly interconnected with each oï the 
previously mentioned shafts, a lever connected 
to and projecting laterally ïrom said cross-sha£t, 
said flask-pusher mechanism comprising an eli- 
vator and a pair oï slide bars resting on the ele- 
vator and slidably movable lengthwise thereon 
horizontally, said slide bars having mians ïor 
drivingly engaging the flasks on said track, a 
link intercormecting said elevator with said lever 
whereby to rotate said shafts in response to ver- 
tical movement of the elevator, and flnid-pres- 
sure operated means for actuating said elivator 
and slide bars. 
11. The combination in a molding machine in- 
cluding a horizontal track, a filling station ad- 
jacent said track, a series of flasks, mechanism 
operative fo advance along said track, in steps of 
predetermined length, each flask of said series of 
flasks ïor successivily positioning the same af 
said fllling station, said flasks being open af 
both top and bottom, a vertically movable bot- 
tom plate underlying the flask af the fllling sta- 
tion and ïorming a temporary bottom closure 
therefor, a half-pattern positioned on the top 
surface of said bottom plate and projecting up- 
wardly therefrom into said flask, a stationary 
platen located bove said flask and having a 
bottom surface parallel fo the top surface of said 
flask, a second haif-pattern secured to the bot- 
tom surface of said platen and projecting down- 
wardly therefrom, and means operative fo effect 
vertical movement of said bottom plate toward 
and away from said stationary platen, said bot- 
tom plate and platen being effective, conjointly, 
to squeeze a mass of molding sand contained 
within said flask to compact the saine and to 
form semi-cavities in the mass of sand conform- 
ing to said half-patterns and thereby forming 
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cope and drag sections of a mold in the same 
flask. 
12. The combination according to claim 11 
wherein said platen is stationary and wherein 
said means is operative fo lift said bottom plate, 5 
together with said flask, fo effect the specified 
squeezing and cavity-forming operation. 
13. The combination according fo claim 11 
including a hopper adapted fo contain a suppl.y 
of molding sand, and a reciprocable conveyor 10 
operative fo withdraw molding sand Ïrom said 
hopper and fo deposit the same in said flask. 
PAUL KVEDERIS. 
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